interneurons, but characteristic of cortical and striatal interneurons, was highly induced in Zeb2 KO SVZ cells. Moreover, Zeb2 directly interacted with Sox6 regulatory regions, and overexpression of Sox6 in early postnatal niche phenocopied the impaired generation and migration of neuroblasts to the OB. Our findings indicate that Zeb2 represses the transcription of Sox6 in the SVZ to enable sufficient output of the young postnatal niche. One of the pivotal events in neurogenesis is compartmentalization where neural tissue is divided into domains and undergoes functional differentiation. A prominent example is cerebellar development which tructural and functional compartmentalization. Although the general anatomical organization of the cerebellar neural circuit is well defined, its functional organization and development are still unresolved. To address this issue, focusing especially on the compartmentalization, we have applied several optical approaches including optogenetics in zebrafish, which has similar cerebellar circuitries to mammalian ones. In the present study to observe structural compartmentalization, we first performed confocal time-lapse imaging of the neural tube to track cell populations via 4D analysi. We used gbx2:EGPF midbrain hindbrain boundary (MHB). 4D-imaging of five to 24 hours revealed novel types of cell migration, among which is periodic migration from MHB toward the hindbrain including cerebellum, followed by neuronal differentiation. The cell populations with these distinct behaviors might contribute to the heterogeneity of the hindbrain and cerebellar neuronal circuitries. Next, to examine functional the cerebellum, we conducted in vivo calcium imaging of neural activities cerebellar Purkinje cells. With optokinetic response test, Purkinje cells acti Furthermore, optogenetic stimulation the repressed.We will also discuss the recent progress in neural activity voltage sensor ASAP1, whose response was confirmed by tetrodotoxin treatment. In 2010, there has been an independent discovery by three groups of the ability of CTP synthase, an essential metabolic enzyme responsible for the de novo synthesis of CTP nucleotide, to form filamentous structures (collectively named cytoophidia) in Drosophila, bacteria and budding yeast. Since then, research highlighted the importance of cell compartmentation by filamentation as a general mechanism for the regulation of metabolism, as well as the dynamic nature of cytoophidia after response to metabolic state and to external cues such as stress. Here, we study the potential of proteins to form cytoophidia in S.pombe. We previously identified 23 filament-forming proteins in Saccharomyces cerevisiae (Shen et al., 2016). Of these, 19 proteins have functional orthologues in fission yeast, and are part of GO groups enriched in functions such as glutamate metabolism, translation initiation and elongation, acetyl-coA carboxylase, thioredoxin peroxidase, asparagine biosynthesis, and fructose 6-phosphate metabolic process. We have screened the majority of these genes, after tagging the corresponding proteins with GFP fluorescence epitope, and have checked for the presence of cytoophidia in different growth conditions. Microscopic analyses showed a range of phenotypes regarding the form and localization of the proteins. Our ultimate aim is to understand the function of cytoophidia, using fission yeast as a model, since it is becoming more evident that these filamentous structures may have multiple physiological functions such as metabolism buffering, protein stabilization, cytoskeleton-like function, cell proliferation, stress coping, intracellular transport, or they can act as metabolic switches. The hypoxia inducible factor (HIF-1) is the master regulator of the cellular response to low oxygen levels (hypoxia). Under normal oxygen levels the HIF-1α subunit is expressed, Hydroxilated by prolyl hydroxylases (PDH) and degraded by proteasome. Under hypoxia, HIF-1α is stabilized, translocates to the nucleus and Abstracts S129
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Structural and functional compartmentalization in cerebellar development: 4D imaging in zebrafish Sachiko Tsuda Saitama University, Japan
One of the pivotal events in neurogenesis is compartmentalization where neural tissue is divided into domains and undergoes functional differentiation. A prominent example is cerebellar development which tructural and functional compartmentalization. Although the general anatomical organization of the cerebellar neural circuit is well defined, its functional organization and development are still unresolved. To address this issue, focusing especially on the compartmentalization, we have applied several optical approaches including optogenetics in zebrafish, which has similar cerebellar circuitries to mammalian ones. In the present study to observe structural compartmentalization, we first performed confocal time-lapse imaging of the neural tube to track cell populations via 4D analysi. We used gbx2:EGPF midbrain hindbrain boundary (MHB). 4D-imaging of five to 24 hours revealed novel types of cell migration, among which is periodic migration from MHB toward the hindbrain including cerebellum, followed by neuronal differentiation. The cell populations with these distinct behaviors might contribute to the heterogeneity of the hindbrain and cerebellar neuronal circuitries. Next, to examine functional the cerebellum, we conducted in vivo calcium imaging of neural activities cerebellar Purkinje cells. With optokinetic response test, Purkinje cells acti Furthermore, optogenetic stimulation the repressed.We will also discuss the recent progress in neural activity voltage sensor ASAP1, whose response was confirmed by tetrodotoxin treatment. In 2010, there has been an independent discovery by three groups of the ability of CTP synthase, an essential metabolic enzyme responsible for the de novo synthesis of CTP nucleotide, to form filamentous structures (collectively named cytoophidia) in Drosophila, bacteria and budding yeast. Since then, research highlighted the importance of cell compartmentation by filamentation as a general mechanism for the regulation of metabolism, as well as the dynamic nature of cytoophidia after response to metabolic state and to external cues such as stress. Here, we study the potential of proteins to form cytoophidia in S.pombe. We previously identified 23 filament-forming proteins in Saccharomyces cerevisiae (Shen et al., 2016) . Of these, 19 proteins have functional orthologues in fission yeast, and are part of GO groups enriched in functions such as glutamate metabolism, translation initiation and elongation, acetyl-coA carboxylase, thioredoxin peroxidase, asparagine biosynthesis, and fructose 6-phosphate metabolic process. We have screened the majority of these genes, after tagging the corresponding proteins with GFP fluorescence epitope, and have checked for the presence of cytoophidia in different growth conditions. Microscopic analyses showed a range of phenotypes regarding the form and localization of the proteins. Our ultimate aim is to understand the function of cytoophidia, using fission yeast as a model, since it is becoming more evident that these filamentous structures may have multiple physiological functions such as metabolism buffering, protein stabilization, cytoskeleton-like function, cell proliferation, stress coping, intracellular transport, or they can act as metabolic switches. The hypoxia inducible factor (HIF-1) is the master regulator of the cellular response to low oxygen levels (hypoxia). Under normal oxygen levels the HIF-1α subunit is expressed, Hydroxilated by prolyl hydroxylases (PDH) and degraded by proteasome. Under hypoxia, HIF-1α is stabilized, translocates to the nucleus and regulates genes for hypoxia adaptation. In vitro, has been shown multiple oxygen-independent factors promoting HIF-1α stabilization. In cancer, the Warburg effect/pseudohypoxia, a state characterized for a change from aerobic to anaerobic metabolism, can promote HIF-1α stabilization through PHDs inhibition by 2-oxoglutarate reduction. In neural crest cells (NCCs), Hif-1α regulates the epithelial-mesenchymal transition and chemotaxis. How this factor is stabilized in NCCs in vivo is poorly understood. It is known that a)NCCs exist under an epidermal cell layer and b)maximum oxygen exposure in NCC explants causes cells to behave normally, suggesting that Hif-1α is activated by an oxygen-independent mechanism. In our Lab we have seen that pdgf1a is one of the most overrepresented oxygen-independent factors present in zebrafish NCC. To test if pdgf1a regulates Hif-1α stabilization, pdgf1a fail-offunction, and rescue experiments were performed analyzing multiple Hif-1 targets. pdgf1a morpholino reduced Hif-1-activated genes, a reduction restored when co-injected with hif-1α mRNA. These data suggest that Pdgf1a regulates Hif-1α stabilization, but how NCC explants behave normally in absent from the Pdgf1a?. To address this question we hypothesized that when Hif-1α is stabilized it favors metabolic a switch from aerobic to anaerobic, a 2-oxoglutarate decrease and a positive feedback on its own stabilization. To test this we compared the expression levels of different Hif-1 targets related to the metabolic switch between pre migratory and migratory stage of the NCC and injected 2-oxoglutarate on pre migratory embryos observing neural crest migration, and Hif-1 targets related to this migration. Our data suggest that NCC change their metabolism and this cellular state can maintain their migration. Metaboloepigenetics, or the intricate link between cellular metabolism and the epigenetic modulation of gene activity, plays a key role in the maintenance and differentiation of embryonic stem cells (ESCs). Blastocyst SCs utilize glycolysis and oxidative phosphorylation (OXPHOS) to generate ATP. However, EpiSCs (epiblast) are exclusively glycolytic, which is an inefficient means to produce ATP. In regards to metabolic activity, extraembryonic endoderm (XEN) stem cells have not been thoroughly investigated, despite proteomic analysis suggesting increased OXPHOS activity. Since metabolic processes can impact the epigenetic modifications to histones, we hypothesized that culturing cells with various metabolites favoring glycolysis or OXPHOS would alter differentiation. To address this, P19 and F9 cells were used to recapitulate epiblast and XEN stages, respectively. Both lines were cultured in specific metabolite containing-media and assayed for metabolic activity and differentiation. Preliminary work has shown the OXPHOS profile accompanies differentiation, but is attenuated under hypoxic and conditions promoting glycolysis. To confirm our results, cells were cultured in normal media, or in media containing low glucose, pyruvate, lactate or galactose, and mRNA and protein levels corresponding to metabolic enzymes involved in glycolysis and OXPHOS were measured using qPCR and immunoblot analysis, respectively. Mitochondrial activity was monitored using MitoSOX and TMRM staining, ATP levels determined using a bioluminescence assay, and changes in the acetylated state of Histones 2b, 3 and 4 assessed using immunoblot analysis. Media promoting OXPHOS (low glucose/galactose) has, as expected, increased mitochondrial activity, elevated ATP levels and increased histone acetylation. However, despite having the substrate for OXPHOS, cells grown with lactate or pyruvate showed no switch because PDK1 levels are high, which inhibit the PDH complex responsible for converting pyruvate to acetyl CoA. Together, these results highlight the dynamic changes to the epigenetic landscape that occur and resulting from variations in cellular metabolism can regulate ESC differentiation. The Sanger MGP (Mouse Genetics Project) is a major contributor towards the worldwide effort to further understand gene function by phenotyping genetically altered mice. The MGP has phenotyped over 1000 genetically altered mouse lines, with almost a third being classified as homozygote lethal or sub-viable at postnatal day 14 (P14). For the majority of lethal lines, homozygote embryos die prior to birth. To investigate these phenotypes further, the DMDD (Deciphering Mechanisms of Developmental Disorders) consortium utilises a comprehensive embryonic screen to focus on in-utero development.
In a sub-set of cases, mouse pups survive gestation and die around birth or shortly afterwards. The MGP-DMDD neonatal screen focuses on mouse lines exhibiting peri-natal lethality or sub-viability between embryonic day 18.5 (E18.5) and P14. Phenotypic data gathered will determine whether lethality is a result of defected parturition, breathing, ability to feed, movement impairment or defective homeostasis. Together, the screens provide an model of neonatal death due to genetic mutation and insight into human genetic and developmental disorders. The plant hormone gibberellins play key roles in regulating many aspects of plant development, but its function in embryo development remains largely unknown. Here, we discovered that exogenous application of GA 3 , an active type of gibberellins, can significantly lead to larger embryo compared with the controls, while PAC (Paclobutrazol), a gibberellins biosynthesis inhibitor results in abnormal embryo, including the failure in the bending of cotyledon and shortened embryonic axis, indicating the involvement of gibberellins in the seed embryo morphogenesis. Besides, the GA defect mutant ga3ox1/3/4 also shows slightly embryo abnormality.
